U.S. Pa: App. No. 10/813.829 
Amendment B in response to 
Office Action mailed 01/10/2007 

\h\ nki M.» i MRX-Hr,-n:5b 
Remarks/Arguments 

Applicants wish to thank the Examiner for the careful review of the claims, 
specification and drawings. 

( '/aims 

Claim 35, 36, 38, 39. 4 ! , 42, 45, 46, 47. 48. and 49 have been amended. 
Claims 37, 40, and 43 have been canceled. 
Claim 50 has been added. 

After entry of the present amendment, claims 35-36, 38-39, 41-42, and 44-50 are 
pending. 

It ts respectfully submitted that each and every feature recited in the amended 
drawing, specification and/or amended claims are fully supported in the specification as filed. 
No new subject matter has been added. 

Issues under 35 USC 102 (b) and 35 DSC 103 

The Examiner rejected claims 35-37 and 39-49 as anticipated by, or in the alternative, 
under 35 USC 103(a) as being obvious over Turner et al. (OS 5576629. hereinafter "Turner'). 

Hie Examiner rejected claims 35-49 as anticipated by, or in the alternative, under 35 
USC 103(a) as being obvious over Butler et al. (US 5458732, hereinafter "Butler"') 

The Examiner rejected claims 35-49 as anticipated by, or in the alternative, under 35 
USC 103(a) as being obvious over MiyasMta et al. (JP 08.227875, hereinafter "Mivashita"). 

The Examiner rejected claim 38 under 35 USC 193(a) as being obvious over Turner 
in view of Kagoshima et al. (US Pub 2003/0003607, hereinafter "Kagoshima"). 

The Examiner rejected claims 42 and 49 obvious over Turner in v iew of Butler, 

It is respectful h u emitted that none of the art, alone or in combination, discloses that 
ti e i i v t > p i i i i) hinges on the selection of the appropriate 

fundamental frequency (such as 2MHz or 27 MHz, for example) among multiple 
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fundamental frequencies in use. m combination with the selection of the appropriate 
harmonics (six nd, tni f ul) for example) for that fundamental Jfequency and the 

appropriate parameter (such as one of voltage, current, and phase for example). 
As discussed in paragraph 33 of the specification as filed: 



Referring now to FIG. 5, a graph of phase harmonics waveforms 
for endpoint detection in accordance with embodiments of the 
invention is shown and indicated by the general reference character 
500 Waveform 502 shows a first harmonic (i.e.. fundamental) 
plot of the phase parameter for an RF frequency of about 27 
MHz. From this graph, me endpoint can he determined, as 
indicated. v\ metonn 5i>4 -..ho ws a 2'"* harmonic plot of the 
phase parameter for an RF freq uency of about 2 MHz. As can 
be seen from the figure, the endpoint determination would be 
more difficult for the about 2 MHz phase parameter 2"'' 
harmonic than for the approximately 27 Mil/ phase parameter 
fundamental plot. Accordingly, another parameter and/or 
harmonic may be chosen to determine the endpoint for the 
approximately 2 MHz RF supply 

In other words, the invention of amended independent claims 35 and 45 not only- 
selects the appropriate harmonics for the appropriate parameter hut also selects the correct 
starting point i.e., the appropriate fundamental frequency among the plurality of fundamental 
frequencies. 

Amended claim 35 reads as follows. 



35. (Currently Amended) A method for selecting an endpoint indicator in plasma 
processing, the method comprising: 

i u t i s ' ■ i •• i t vi i uency ai nd 

f no fun m i 1 11 1 ->- <~ % > i 

etch.in g , in a plasma p r< i lamj it k >n impl ubstraf ising the.fi 
R f signal .o a th e end Rf signal the-af ieas-t --one-fr-eqtieney-; 

determining at least one calibrating endpoint by performing an empirical analysis on 
the at least one sample substrate: 

etching it II plamia <. lamhei u least one te-d substrate using the. firs! 

RF signal and the second RF signaj-the-at4ea s^ne# e q^ the at least one test substrate 
being etched bey ond the at least one calibrating endpoint; 

measuri ' • its . -f p arameters, . a t l e ast on e param e t e r o ver at least one time range 
when etching the at least one test substrate, the at least one time range including the at least 
one calibrating endpoint; 
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v. npa i da it tai n tj i ijh ? n 1 1 J] mi nu sj s the p u ■ \ t 
meiei ii i i i tf > u mu k i i > >' paramea h 
plumim of hanuoniit. tepfe'-ervjg ) jo jo a. ■> < v,ul inst fundamental fjegjieniA 

) l 1 i i L sr 1. 1 IJ i f i ! 1 ] 11 i i 

, ' . ( t 1 Ii i i It t i It I < J { fill ll Li::iV! 11 

pluraj) fpar.ai - an. r econd a3jMafi.lY.ol". .to u.tgs < - i pa , rg < 

responsive to the at least one calibrating endpoint-a plurafav-^ 
p rtram e ferHh e da f iip^ and 

selecting the endpoint indicator based on the comparing, the end point indicator 
, el 1 i i i • i u i ,i ,i u , ii. th ',i \i i 1 i i i k< t}( ii. 

id is i -i , « no t 1 pat ejei ol [ijiirajjtv oi' | 3 

l w - fflenK>4V"a - para^^ 

Amended claim 45 reads as follows. 



45. (Currently Amended) A method for detecting an endpoint in plasma processing that 
employ ajaurajij} of.Ri m j.aa haA;.- a pi aaa;\ ;^J,r;->K;i: !!A!!:::k' : ;-' .h :• -^h 
fr e quency , the method comprising: 

etching a sample substrate using the plurality of RF $i^ai$-a4-a-give«>-freq«eaay' ; 

determining a calibrating endpoint by pert arming an empirical analysis on an etched 
location of the sample substrate; 

etching at least one test substrate at-the gn a 1 fretgienev using the p lurality of RF 
sjgnak the at least on< k 1 bstraU bHtraie-being etched beyond the calibrating endpoint; 

measuring a plurality of parameters a i -l e aM-oft e -paratn e t e f- over a time range when 
processing the at. least one test substrate, the time 1 1 1 endpoint; 

comparing data pertaining to a plurality of harmonics of the plurality of fundamental 
reqi ' t\ of parameiet for' the 'at le a s t ■ on e ■ param etet the data pertaining 

to the calibrating endpoint; 

.seleciin^a.gh^ejiM 

frorofoe .Pi M*. l% . . P?. . .[)?rtP^ N Y >>.! . .foe. PMnffo. . .°t fundamental fje.nuende? for inc plurahty of 
para 1 1 n en dp ml a goi ist on the co tp_ a ig vlierei i x signal a v nj it 
the h armon i c of the giy en i ■ undamen tal freemen cy for th e giy en parameter is selected from the 
ilY, of bat .m onies, of the.pluf all ty o f. .fundamental . frequencies for, the . plural i ty . of 
t an eiersa g .the signai.vvjth.t dis< t ! tainin id 

cahhkitmy end « 1 mi -^a. -a -A- a harmonic for a parani e ter from the pi ur alit\ of harmonics l ot 
#Ha~at4 e as-i -on e param e ter- as- an - end -pain t ■ i-nd-i eaior based ■ on- the ■ c om paring ; 

setting at least one criterion pertaining to the given harmonic of the given 
|j 1 i" ei 1 free, f \ g; i.parai.neter.1 i * g.the 1 im harmonic for th 
parameter er--:n ■ ig-fheendpoint; 

etching a production substrate at the given frequency: 

monitoring the given harmonic ot the gn .1 enc\ % i the go en 

, ' m » * 1 tching the production substrate: and 

signaling the endpoint when the at least one criterion is met. 



U.S. PatApp. No. 10/815,829 
Amendment B in response to 
Office Acnon mailed 01/10/2007 
Page 9 

Attv Dfct No. LMRX-P037/P1258 

ft is respectfully submitted that when multiple ft txl t i |uem es a : esent 
(e.g., 2MHz, and 27 MHz in the example above), the cited art, alone or in combination, does 
not disclose or suggest that the selection of the endpoini signal should be predicated upon the 
selection of the correct starting point i.e., the correct fundamental frequency, before its 
harmonic and the monitored parameter is selected. 

It should be pointed out that there is a discussion of monitoring various harmonics of 
voltage/current/phase of a given fundamental frequency to determine which harmonic signal 
of that fundamental frequency would yield the clearest end-point shift, and then use that 
harmonic of that parameter (e.g., the second harmonic of voltage) to perform endpoint 
detection. However, the claimed invention of amended independent claim 35 and 45 differ 
from the cited art in that the invention not only selects the right harmonic and the right 
parameter, but also to pick the right stalling point, i.e., the right fundamental frequency. 

In contrast, the cited art simply addresses and single fundamental frequency situation, 
and proceeds to disclose that by picking the right harmonic and the right parameter, endpoint 
detection may be accomplished. 

At least for the above reason, it is respectfully submitted that amended independent 
claims 35 and 45, as well as their dependent claims, are novel, nonobvious, and patentable 
over the cited art, alone or in combination. 

Claims 36 and 50 

Claims 36 and 50 further recite the use of a narrower time window (discussed as time- 
bracketing in the specification in paragraphs 28 and 32. Since the endpoint on the sample 
substrate is determined empirically (using an independent technique such as SEM as 
discussed in paragraph 26), it is possible to determine roughly when the endpoint should 
occur. 

This knowledge may then be used to create a time range during which the search for 
endp ant indie iti< n in the w that is the di >sen hanru nil 1 5 md m nt ?! frequency 
for the chosen parameter is performed. In this manner, it is unnecessary to search the enti re 
waveform that is obtained during the etch instead, onh a pi . m ie range is searched. 
In this manner, computational requirement is substantially reduced and efficiency is 
improved. 



As stated in claim 36: 
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36. (Currently Amended) Hie method of claim 35 wherein the 
lUeas u* e il > etk^lned aiii ban (in 

i : i • I 1 t. 1 , t i ub traU i i nd\ >w > ><' torn 
d^fr-fe«m^ nie - fof -- th e ^ 

for the - - plasma - proc es sing - a t ■ a - g i ven - frequency of - &e -at4easRme 

As stated in claim 50 

50. (New) The method of claim 45 wherein the time range ts 
predefined and is less than a time duration required to etch, the at 
least one test substrate. 



it is respectfully submitted that none of the cited art, alone or in combination, 
discloses this feature in the manner claimed. For this reason, claims 36 and 50 should be 
deemed novel nonohvious. and patentable over the cited art. 
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Conclusion 

In s iew of ilu dis : ion hereii w Ik ins b lies e (h i ill j urns ire 

allowable and respectfully request a Notice of Allowance for this application from the 
Examiner. Should the Examiner believe that a telephone conference w ould expedite the 
prosecution of this application, the undersigned can be reached at 408-213-9540. 

Applicant petitions for (2) two-month(s) extension of time and encloses a credit card 
payment form in the amount of S45O.00 m payment of the extension of time request. 
However, the Commissioner is authorized to charge any fees beyond the amount enclosed 
which may be required, or to credit any overpayment, to Deposit Account No. 50-2284 
(Order No. LMRX-P037/P1258). 



Respectfully submitted, 

/Joseph A. Nguyen/Reg. No. 37,899 

Joseph A. Nguyen 



